Increased activity, amount, and altered kinetic properties of IMP dehydrogenase from mycophenolic acid-resistant neuroblastoma cells.
Mouse wild-type neuroblastoma cells (NB cells) were stepwise selected for 10,000-fold increased resistance to mycophenolic acid (NB-Myco cells), an inhibitor of IMP dehydrogenase (IMP:NAD+ oxidoreductase, EC 1.1.1.205). IMP dehydrogenase activity was increased 25-fold, from 3.1 to 75 nmol/min.mg of protein; and a 56.7-kDa peptide was increased in abundance 200-500-fold in NB-Myco as compared to NB cells. Purification and sequence analysis confirmed that the abundant protein was IMP dehydrogenase. The stepwise selection, increased activity and protein abundance, and unstable phenotype are indirect evidence for a process of gene amplification. Kinetic findings consistent with an Ordered Bi Bi mechanism were indicative of IMP dehydrogenase having undergone mutation. The Michaelis constants were unchanged for IMP (14 and 13 microM) and increased 4-fold for NAD from 25 to 94 microM for NB and NB-Myco cells, respectively. The Ki for mycophenolic acid was increased 2400-fold from 1.4 nM to 3.4 microM for the enzyme from NB versus NB-Myco cells, and the Ki for XMP was increased 4-fold from 78 to 336 microM. Mycophenolic acid exhibited uncompetitive inhibition with IMP, consistent with the formation of a dead end E-XMP-inhibitor complex. The cellular GTP concentration was increased 2-fold in resistant cells and, upon removal of mycophenolic acid, further increased to 4.5-fold that of NB cells.